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INTRODUCTION AND OBIJECTIVE: Development of i i ' No. pts 1,878 158
_ ) _ P ® Kld'ney. stone deve.lopmen't hasj beer? linked to metabolic s.yndr.ome,. Table 1. Demographics of control, moderate and severe insulin resistance (IR) groups Walking time (hours/day) 0.01
kidney stones has been linked to metabolic syndrome, which is characterized by insulin resistance (IR) and hyperinsulinemia. el Control e ————— g y :
which is characterized by insulin resistance (IR). In this ® Effects of insulin resistance/hyperinsulinemia under the normoglycemic No. pts T878 158 p for trend 2 or greater 636(33.9) 37(23.4)
prospective study, we followed the baseline cohort for 5 condition on kidney stone formation has been unclear. Y T & 55 Lorless 1,242 (66.1) 121(76.6)
years. This study aimed to examine the impact of IR and ® The aim of this study was to examine the impact of IR on incident kidney SedlemiEny e {ineuns/dey) S
: - o : Age (yr) 59.0 * 105 576 f 11.1 0.01 6or| 1105 (58.8 81 (51.3
physical activity on incident kidney stones. stones. BMI (kg/m?) 23.0 * 25 o - oz < 0001 Df ey ,105 (58.8) (51.3)
. : - - ' 7 t 773 (41.2 77 (48.7
METHODS: A prospective cohort study was performed Studv desi & tici ¢ Waist circumference (cm) 828 + 72 907 * 72 < 0001 or greater (41.2) (48.7)
involving 4,007 (2,084 men and 1,923 women) uay aesign participants Systolic BP (mm Heg) 1273 *+ 161 1345 + 15.4 < 0001
A _ i ) ) . Women (n=1,923) Control Moderate-IR
participants aged 35—79 years who voluntarily underwent ® A prospective cohort study was performed in 7,525 (4,161 men and Fasting glucose (mg/dL)’ 98.0 *+ 9.8 107.3 + 108 <.0001 Ty L 812 o1 p value t
medical examinations betweer'1 April 2007 and August 3,364 women) participants aged 35—79 years who voluntarily underwent Triglyceride (mg/dL)f 1153 + 69.3 160.4 * 103.7 <.0001 L o T
2011 and were .found free of kidney ston?s. FO||OV\.I-up. medical examinations between April 2007 and August 2011. Cholesterol (mg/dL) 2 or greater - .
data- vyere obt?”nnec?l at 5 years a?fter basellpe examination. ® Follow-up data were obtained at 5 years after baseline examination. Total 2042 * 31.3 207.3 * 319 0.27 o lace M. .
Participants with diabetes mellitus or fasting glucose level HDL 640 * 16.4 528 * 115 <.0001 _ : :
>140 mg/dL at baseline were excluded. Based on Assessed for eligibility at baseline (n=7,525) Fasting insulin (nU/mL) 48 + 2.1 116 *+ 1.8 < .0001 Sedentary time (hours/day) 0.31
homeostasis model assessment of insulin resistance e _ ~N HOMA-IR 12 % 05 31 % 04 <.0001 Bl 1288 {583 57 (5243)
Excluded from analyses: 7 or greater 547 (30.2) 34 (37.4)
(HOMA-IR) and fasting insulin levels, the participants were ® Participants who did not receive a check-up at 5 years after + gl — : :
2.4 : . “« ” . baseline examination (n=2,013) Women (n=1,923 Control Moderate-IR Mantel-Haenszel chi-square test.
divided into three groups: 1) Control group. HOMA-IR ® Participants with past or present history of kidney stones (n=825) ( ) p for trend - /
<2.5 and insulin <15.0 |J.U/m|_, 2) “Moderate IR” group: ® Participants with fasting glucose 2140 mg/dL at baseline (n=225) No. pts 1,812 o1
H O o" [ ] P ici h k h | i d =242 + + [ [
HOMA-IR >2.5 and insulin <15.0 uU/mL, e 3) SEvEe * r\:il;tslicrlgadn;:av\(rnfztfg)eantl yperglycemic drug (n ) Mean * SD Mean = SD Dlscuss'ons
. . o . J Age (yr) 554 + 9.9 586 * 9.6 0.003
IR” group: HOMA-IR >2.5 and insulin 215.0 pU/mL. None v X : : . : : :
. ) . . (2007 oarticioants BMI (kg/m?) 21.8 + 2.8 247 * 3.1 <.0001 ® Even in the normoglycemic condition, age, BMI, systolic BP, and triglycerides were
of the participants had low HOMA-IR and high insulin /007 particip e L _ T _

. : : L (2,084 men and 1,923 women) Waist circumference (cm) 79.4 £ 82 88.0 * 7.4 <.0001 significantly higher and HDL-cholesterol was significantly lower in the moderate- and
level. Demographic variables and physical activities L v Systolic BP (mm Hg) 121.0 + 16.5 1354 * 19.1 <.0001 severe-IR groups than control group; furthermore, significant positive trends were
including walk and sedentary times were compared . . P L ' e ’ ’
et tghe B e G LOyiStiC - arF:aI sis Was A medical history of kidney stone was obtained using a self-administered questionnaire Fasting glucose (mg/dL)Jr 928 * 84 104.4 * 11.3 <.0001 observed in both sexes.

S & el Rl : . v 4 Triglyceride (mg/dL) 854 + 433 126.0 * 51.0 <.0001 ® High insulin resistance and hyperinsulinemia could contribute to the development of
JeEe i GEmElR {08 EE R [RillD) OIR) sk S5 SemiltEnes Cholesterol (mg/dL)’ calcium stones by lowering urinary citrate excretion, or increasing urinary calcium
interval (C|) for incident k|dney stones at 5 years after A total of 97 men (4.7%) and 45 women (2.3%) developed kidney stones at 5 years after baseline Total 2127 + 337 2279 + 358 0.10 S V4 g Yy ’ g Y
baseline. HDL 763 * 17.3 63.8 + 14.3 <.0001 '
RESULTS: A total of 97 men (4.7%) and 45 women Definition of insulin resistance (IR) T e, 45 + 20 e & 1e - o001 Metabolic syndrome
[0) 1 1 .
(2.3%) developed kidney stones at 5 years after baseline. Fasting Insulin level (uU/mL) HOMA-IR 11 * 05 30 t 04 <.0001 ® Obesity

At baseline, 1,878 men and 1,812 women were classified n=4,007 <15.0 >15.0 t Conversion factor was mg/dL to mmol/L x 0.05551 for glucose, x 0.01129 for tryglyceride and x 0.02586 for cholesterol.
into the Control group, 158 men and 91 women into the Control
Moderate IR group, and 48 men and 20 women into the <25 n=3,690 none
Severe IR group. Body mass index, abdominal (1,878 men, 1,812 women)

i i i Moderate-IR
c-lrcgr.nference., blood pre.ssure, an.d tr'lglycerld.es were 595 49 Men (n=2,084) Control o T
significantly higher and high-density lipoprotein -

cholesterol was significantly lower, in the order (158 men, 91 women) M = —
: ' « HOMA-IR = fasting insulin (uU/mL) x fasting glucose (mg/dL) / 405 Kidney stone development, n (%) 87 (4.6) 5(32)
corresponding to the Control, Moderate IR, and Severe IR = (nU/ml) 21 (mg/dL) /

_ ) _ * There were no participants who had low HOMA-IR under high insulin level. OR (95% Cl) Kid )
groups. After adjustment for multiple variables, the Crude 1.00 0.67 ( 0.27-1.68 ) 0.40 idney stone formation
Severe IR group was associated with kidney stone Statistical analysis Multivariate adjusted’ 1.00 0.76 ( 0.29-1.96 ) 0.24
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Table 2. Crude and multivariate adjusted odds ratio (OR) for kidney stone development within

®
@® |mpaired glucose tolerance
®

Abnormal lipid metabolism Hyperinsulinemia

control, moderate and severe insulin resistance (IR) groups

HOMA-IR

p for trend ® urinary citrate excretion |,
@® urinary calcium excretion T
® urinary pH J

formation (OR, 2.91; 95% Cl, 1.02-8.25) in men.
Meanwhile, there was no difference between IR and
kidney stone formation in women. Sedentary lifestyle was
associated with IR.

CONCLUSIONS: In Japanese men, severe IR was
associated with kidney stone formation under
normoglycemic conditions. Avoiding sedentary lifestyles
could prevent kidney stone formation through improving

® The demographic variables were calculated and tabulated according to the
3 groups (control, moderate-, and severe-IR, respectively).

@ Logistic regression analysis was used to estimate the OR and 95% ClI for
kidney stone development within each of the 3 groups. OR (95% CI)

® All data were analyzed according to sex. Crude 1.00 092 ( 0.22-3.88 )

® All the statistical analyses were performed for crude and multivariate- iullee e eefusied 1.00 131 ( 0.305.79 )

Women (n=1,923) Control Moderate-IR
No. pts 1,812 91
Kidney stone development, n (%) 43 (2.4) 2 (2.2)

p for trend CO”CIUSionS

O In Japanese men, hyperinsulinemia (215.0 pU/mL) was associated

with kidney stone formation under the normoglycemic condition.

6T O Avoiding sedentary lifestyles could prevent kidney stone formation
adJUSted mOdeIS US|ng the StatIStlca| Ana|ySIS System, VerS|On 9.4 (SAS Tt Adjusted for age, BMI, waist circumference and systolic blood pressure. th rough improving insulin reSiStance-

\R ) Qnstitute, Cary, NC), and significance was defined as P < 0.05. ) \ )
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